SHBG-C57BL/ksJ-db/db: A New Mouse Model to Study SHBG Expression and Regulation During Obesity Development.
Low plasma sex hormone-binding globulin (SHBG) levels in overweight individuals are a biomarker for the metabolic syndrome and are predictive of type 2 diabetes and cardiovascular disease risk. There are no in vivo models to study SHBG expression and regulation during obesity development. The main reason for this is that the obesity-prone rodent models cannot be used to study this issue, because rodents, unlike humans, do not express the SHBG gene in their livers. We have developed a unique mouse model that expresses the human SHBG, and it develops obesity, by crossing the human SHBG transgenic mice with the C57BL/ksJ-db/db mice. The results obtained with the SHBG-C57BL/ksJ-db/db mouse model have allowed us to determine that the SHBG overexpression in the C57BL/ksJ-db/db reduced the body weight gain but did not change the metabolic profile of these mice. Moreover, we elucidated the molecular mechanisms and transcription factors causing the SHBG down-regulation during obesity development, which involved changes in liver hepatocyte nuclear factor 4α and peroxisome proliferator-activated receptor-γ mRNA and protein levels. Furthermore, these results were confirmed using human liver biopsies. Importantly, we also showed that this model resembles what occurs in human obese subjects, because plasma SHBG and total testosterone levels where reduced in obese mice when compared with lean mice. Future research using this unique mouse model will determine the role of SHBG in the development and progression of obesity, type 2 diabetes, or fatty liver disease.